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[Ji^tfl^^-] ^I^Jl 106 

a>a> * L}A}tf, ^VM-s.Ai 7H> tflx^si *v ^Efl# 7 A°-S. 
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^33"*13 3^^3 *1 uL^JM* '^'la f;}7] $\ 
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^ zJ<>1 ¥^(54)# ^^1^^(50), ^"71 

41*l*Hfl^(50)Sl ¥#^(54)* *\}7] tb ^ #7l (52 H ^S)^ 

^^^l T§A$Q qo]5L ^ 7 fl u)s.(60, 62), ^7) 7}o]xz\ 

(52)41 ^<9^ M*(60, 62)* n*^ 7>olc](52)<Hl #<g^ * #7l q#(60, 

62)ol u]f(60, 62)* B^Rr ^^£4] (66), -H^^l)7}- q#(60, 

62) SI 41 *H ^-°gsl£^- ^>Lfl*V Jf- #7} i-H-(60, 62)* ^l7l*>7l $1*11 ^^Jfofl 
Ml: (60, 62)^1 <?|^^H tfl-g-sq^ <a^^^o] ^^s]o] u)§( 6 0, 62)4 *fl 

^S.^ *Kr 2lHBlwl(70) g #^-2] # ^Bfll- <£(76)* 

3-^^*1*1 4i*mAi#*i. 

[i^tfl^s-l 3 
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[Ji^tf^'l ^Ml 
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[-S-44J 

[-£-41 

f^4 444(52)4 #4 7M^(52)4 4^44 

(50), #71 4^1^^(50)4 ^-^(54)* 44tb #4 f^4 7H^(52)^1 
#^4^ 34^ ^ 7fl °1#4 u|B( 60i 62)( 7M^(52)^1 ^€ m-(60, 

62 44 7}o)ci(52)1 >£-<^4 ^ ^^ofl #71 4 #(60, 62 H JL^^ 4^ 
(60, 62)^ 444fe ^ ^4^(66)* SL^Vtt 4^t^#* 4*13.4/9-44 ^r%)- 

344. 

^ ^ofl irJ-eTg, ^^^.g. 3*lX4#4^r 3^ ^#44 Jl^^-7fl7> 

4"44fe 4^84 44* ^444 s.444 4^ ^#4 i^^fl;} ^4 
^ 4^M 4*1» §Hrt-)l ^5)^ ai^># ^47lJi 44-^^14 al^.^-^7]- 

<&444 '4^44 ^ sa% j:47> &4. 

[4lJE.il : . 

3E. 1 
[4441 

^^,4^ 44X4^4, 4^r£ 
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^ 1020030066109 

^^Hr#-§- -^^lS^H 1 -^] {A Marking Device For Pedicle Guiding in Spinal 
Column} 

<i> £ l£r ^ = # °l-§-^r ^ Ji^^l^ A>^1S., 

<5> 51 5^ §^|olB«- JI^Rr ^^fl* M^^r ^51, 

<6> , £ 6^ ^- 

<?> 51 7£r ^ <H1 tcf-E-. If?^ 3.1= # a>a1 £ t 

<io> £ log: -g- ^<hi ^^-i- s^.^; 5E «y=Bfl# m^-^ 
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^51, 



^51, 

<14> £ 14^ £ €^1°1H» M-Efvfl^ AM 51, 

<i5> 51 15^ £ ^ofl tcj-^- 4°l°1t °l-§-^: M-^vfl^ #^51, 

<i6> 51 16^ £ ^°\) S)-^t ol-g-^ #3HH» M-^^ ^51, 

<i?> £ 17£- i^M^H W-i- °l-g-tb #*IMH* M-El-tfl^ a> 

<i8> 51 18£- *k*%<% ^ l^WM SNA* .^hflfe A M51, 

<20> S. 20:8- jMffl 4.^- S5f °l-g-tF 3.^^]^ A>-§-<^Bfl# 



<21> 51 21^ £ ^<H1 <4€- ^Bfl^l ol^-tt ^ Jl^^l^ A}-g-<# 

Bfl* M-EHlSr 51, 

EHISr 51, 
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3E 31^ £ £<d#*13 *>^7> ^ ^ °<N1* M-^tfl^ 

l4Bfvfl^ A>AlS, 
M-^^ A>Al£, 

83-6 



1020030066109 



£ 39^ -g- t^ofl i4€- *)1 1 ^ ^S^l^ 5E ^tflfl- M-Bftfl^ a>a]£ ( 

£ 42^ £-^g?H *ll 2 ^ ^2*11^ rfs. oj:^^. u^tfl^. 

£ 43-^ ^x£o]} 14s. ^1 2 ^ ^S^l- ^*Rr *ll 1 €^ ^ *fl 

£ 44^r *fl 2 ?t ^*fl-fr ^*Rr ^1 1 A l — ^ *fl 

£ 45^ ^bfl rr^s *\) 2 & ^S^fl* ^ ^ ^ 1 *1 H ^ 
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<48> ^&-^&°\] Cfl^ ^Jr^ 

<49> 2 : Jl^^ti 2' : *fl 1 -H^-^fl 

<so> 2" : ^1 2 -H^-^fl 4 : SJE. 

<5i> 6 : feMS 8 : 

<52> 10 : #1§H. ^HH 12, 18 : M-a}a> 

<53> 14 : afl^t^- . 16 : 

<54> 20 : M" A r# 22 : 31^^^} 

<55> 24 : JL^Q 26 : JH^tfl 

<56> 28 : 31 ^1^: 30 : ^ 

<57> 32 : MB 34 : 

<58> 36 : MB 38, 40 : i^H^ ^ 

<59> 42 : ^a^d 44 : 

<6o> 46 : ^i^-fr 

<6i> 50 : '$1*1 SKR^ 52 : 7}o]Ti\ (guider) 

<62> 54 : (trocar) 56 : 

<63> 58 : ^^-o] so : X) i Ml-(needle) 

<64> 62 : 2 Ml- 64 : 4*Ri 

<65> 66 : ^ 68 : 
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<66> 70 : B Bl«1 (retriever) 72 : M^ r # 

<67> 74 : elH^I^ &#o) 76 : <g(awl) 

<68> 100 : *l) 1 3r n^Xl 110 : ^ 2 ^ 

<69> 120 : 7}^^- 130 : -f-5. 

<?o> 140 : ^thr^ 150 : 

<?i> 160 : afl 1 QS.'S sheet) 170 : *fl 2 -&Jl^ a]B 

<72> 180 : €JL# ^*(slot) 190 : ^ 

<73> 200 : 210 : ^ 

<74> 220 : ^S^l 230 : <S*r 

<75> 240 : X| 1 ^t^H 1 250 : XI 2 ^^H 2 - 

<76> 300 : >0*fl 310, 320 : ^r#^-4] 

<77> 330 : -PrH^l 340 : SJ-^-g- ~o~~^~ 

<78> 350.: #ap8-*l 
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3*8^ ^^r^r ^^SKDDD, disc degenerative diseases)*^ 
(spinal stenosis), ^^^^H ^(spondylolisthesis) ^-4 3^ 

^1^1 s^^l &* ^.s-s. *Rr31, ^-71 =^#3 

^(decompression)* & 3 ^-fr^t fusion, ALIF, PLIF SE^r 
posterolateral fusion)* f>}5L, #-fr^l #jg.^ JI^l JL^ 

^>7fl Oltlfl , ^-71 ^ 3^ ^ <yj=LSJ ^c. ^.oJ.n> #-fj-^7> 

-1-^-^^^- :n^£r -n^^ll- °l-§-*Rr31, #7] ji^g 

^«-o] ^ofl o^^^- ^jB(rod) #eHolH(plate) ^ ^"71^: # 

EflolHSr ^-8- ^31*1-^ *M*Rr «^ 5^. 

*l^tr ^ ZL^J-*]^ tfltMjH?- ^H^fl «-2001-0047359^^ ^ 

^§ofl S oi5L #<asM, ^s.^ ^<#^ 

7> W^Tfl ^S}ZL, ^ xfl^l ^l^-f7> ^13^, 7^0.S <L>^7V 

ZL, -g-*ll ^o]n>^. 14^-^-71- ^-wm ^-g- iaf^ ^"71 ZL^ 

-g- ^H^l -g-*ll ^ oJ-^-W.^ <H*l£M, £^ a oM* 
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^ 9X$m z}o]9± z\y$°r ^^o) fgA^ Aj- 7 ] ^ 

^^M 3 -^ -§-^°J* U-^l*>7l ^*fl JL^-g- iaff <37flA]^ 

^1^* 915m- t}^<LS.±: uL^-g- ^a-^-S] ^Jfsq- Jl^Sjfe ^^7} 

^€ 3^ 3L^#x}7\ 7^)s\o] oio c ^ ) tfl^l^- s-^f-^ ^}0324698S^ 51^ 
-g- ^HfMl -H^xr ^1 T^^l ^-WjAlJlZL JL^-g- 

6, 193, 720^1 *>M- <>1^ ^^Hl f£MH <§Eflo] 

<83> ^7l ^ JH^^H ^r-g-^ #3HH 

-H-^lsfl^Jl, Hl^^^l -g-^]<y (abnormal movement)-!: ^^1 

-g-^^^r ^SM.. %7]& ^-f ^-A>^ ^^ol -g-^^ol 

&°l*H ^--^> ^^^r^°11 °1#<>1 .JSLfe- ^41 ^^^-( junction syndrome) 

^^(transitional syndrome) ^ -^-g^l ^M-tt «-*H3M 

<84> ^oi^ ai^^o)] o^§>^ -b-^*>^ n^\7] 3^ 

^ 2:*\4r *)l7i*H ^#*r Al^e* A>-g-#7fl ^ ^JO^, Aj. 7 l 

* ^Tl^Tfl S^S Jl^S^I 1 ?! ^rA}^o] ^*gf>\5L, o]^- £L 
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**\, Jl^^l^ 4* ^3 

^- ^Efl^ -H^^ <a^«fl ^tt SJEL 5£fe #5flolB^1 ^(^|j tt )ol ^o ESi 

-§-*) 0 Jol ^7>*H S-^-S* ^efl^Tl] ^cf. 

^ ^ ^#^^1 ^ofl S £ 7 } 7>*fl*l£r -S^B} ^H^l H-g-* ^ 

<£B^ S\JL, <£*-^]A]±- 3]^o} AV.^j. ^^.g- -g-*)^ i ^ 

3^ ^3 *ll>|*>^ ^lS^^^(intradiscal) -#7] 

Fl'^L* <?]%- c]^3S artificial disc) ^ #71! 

4i3 ^ ^ (nucleus) 1 ^- tJWKr -§-o| jfl^^ o.uf, #7] <2 

^g-l-ol ^Jl, ol^-*V ^-g-5]ji n 

Jl47> 3^3*1 ^>^^, ^71 t^l^Rr ^\S.^ 

ZL J^zfyV 3^3*1 ^ Sl^Aj ^tiV <yj=L6|)n> 7 | 

^iES, ^^^l ^>-§-£] Jl flfe SE^r tJflolE ^ ji^ 
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^ f^^d (midline)^ 9= 7 xfl*l 13cm €7fl( incision)*!- thg-, «fle(back 

muscle)^ 7>^t-l]6flA-1 ^-#71 (spinous process)* ^^.5. ^^S. 3 

^-5] T 3^ SJt 2 -* #°r ^a^-(pedicle 
screw) i3|-t i^f^ 3^ ZL^^S] M^r*" 

^Tfl^l o]e|'^- -g-ol^l- i^Sfl e ^ttt liS 5}Ei, ^ 

4 ul3#*l #' ^^7] 4] ¥ #4 ^^£10 tfl^l 15cm ^Tfltr ^ ^ 

^-Pr*H ^tr.tifl 5" (back muscle)* = ^A]^ nfl^-ofl 

(navigation system)* <>l-g-^r<*l n^fl ^ jl^^p^B] jl^^-^ 
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a^ofl JL^tb ^ #7] Z}-Z}-o] i^^-7fl» 71^ S3 #5fl 

^-§-*l t^7)t * -*7l ^**§ SK>7l7> JjUflolj ^t+o} 3]^^- 

^-ai^ e^-fr 3<y«- ^ 

*1<4 -H^^^7> ^€ ^*1« l=l-§- 2^ -H^^lf- JL^ 

<^7]*| , Aj. 7 ] ^ol^-^l^ 20 ufl*l 30mm^ ^ ^ 

^» 1- ^ ^-71 ^^l^l^ s><eh§- sHHrH e^- ^ ^^l^>7i 

^ g-^l^^r ^-4^>7l ^ Dl^s-Sl US 2003/0073998 :M>=l^r 
*}^7} '*r fc^- ^ 1 # ^£*1H AlHi?, ^£ 2 

sm^ii $m*i 7-2,^- ^o-s. ^i-f ^ ^#^-^hi m 

SEth Medtronic Sofamor Danek "X-tube" 7^f>} 

<^ ^ W ^^c-ll, ol^ ^- 7fl^ A1H-& ^W<^ ^-#3^ 3^*13*1 , 

*>M-^ A|H» 4€ AjBilcf 3711 ^2j-t°-^^ Aj-cfl^ *]B-7} -g- *1 B 
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A\^}7] ofl ZL H7l 7} ELJL, Z}- A]B7> ^£ 7fl|S ^^*>7fl 

$}0 ES ^ # ^^^ofl oj-^-^. 7>^f^ Jr§..g. «J-tfl^S 

<98> o]^ ^ &*\]^ ^*>7l iflSH aj^ ^AKH ^» ol-g-§>c^ 

^ofl ^711^21 ^7}^, ^) ^AsL W ^^o} 

to* 4^ ^Al^^ -.o] oirf. 

71317.1- is}^ ^^1 <« l"^, ^1 ^^»fl ^<3«5}-7l ^*fl ^ ^ ^ 

^ ^ £2:4 ^17H1 #1 ^1 Jl^^-^7> ^£)7l ^tb 

<100> o]c$ f ^o, ^-^^ ^^^O] ^ ^#Al A^Sl^ ^ 
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lAlsM 34^*1 ^*Rr $1*1* §Hr31 ^A3^^ ^Al^l^, 

e^r £ 4^ ^r«8> <r ia'H^ *H^1 

JL^^l^ JL^7fl7> ^«a^<H 3^83 ^-o>i£ $ ^71 
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tb7>*l «$4M, 7H^(52)sq- #7l 7Wn1 

(52)^ f^ofl #<ysj c >1 ^-g- efe ^ol^o.^. ^-^^^ ^^(54)-!: 

i^Kr ^^1^^(50), #71 ^l^Ml^EK 50)^1 ^^(54)* *fl7it!- * # 
71 7}°lcK52H #^3^ *H51 ^ 711 °1#^ ^lr(60, 62), #7l 7Wc| 

(52H #<y£ M€-(60, 62)# ^h} .7Hcj(52)«fl #<?]=1 * 3^M1 #7l q#(60, 
62H JL^S)^ M#(60, 62)* E^Hr ¥^(66)* S#*Rf 3^Mr# 

#34M, £ ^£ #^£H ^ 9l$m- i~W-#(12H 

i3f ^Bfl^l 4iH(10) ^ #7l A>HH(10)i2l #*=H 

^i§*l£H S=(4) HLtt «5lHH(6)7} ^s}^ ^1^^-(14)S ^#^1 

^ol£ ¥ 711 °1#^ i^Y^(2)sq- #7l JL^^-7ll(2)^ «^-(14)<>ll #^£lol 51 
^sj^- ol^bl^l ^ol£ ^tf 61#oj ^(4).Wl4 6 lS(6)t 

S& t}^ ^- ^^- 71^(120) ^ ^^(150)1- ^*Rr 

si *S(130)S. ^3°} #71 ^^-(150) <H1 f>\^} °l#£l *ll 1 ^tH 1 - 

(240)7} 1 % ^31(100), #7l *fl 1 & ^S*)l(100)^ ^^-(150)<^1 

^ 915,^ 2)-^ #Y^1 ^ 2 ^^(250)7> *fl 1 ^3L# AlH 

(160)^1- ^1 2 ^^1# ^1B(170) ^ #71*11 1 ^5l# AlH(160)5l- *fl 2 ^Jl# a} 
H(170)7> 1 3J- ^-^1(100)^1 ^^(150)^1 ^^^(140) AS 
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<io 6 > ^ -H^^^l^ 3^ ^«r, 

<107> ^ofl n}-E- 3^ JL^^l* ^^Kr SJ= ^ ^HH^ ^^Ml 

-g-^olofl 4^ <H^S>7fl flo^' ^ *M ^/sEtt ^se^ o^tF ^ A]~g- 

*M <=fl» E]^, ^nVjO^. o]i=Lo^ ^o] o> 

M^, -g-^ 0 J^l ^ °^*}7fl ^ *M <« -R", 

PEEK(Polyetheretherketone) , PEEKEK(Polyetheretherketoneetherketone) , i-^^- 
(Nitinol), UHMWPE(Ultra High Molecular Weight Polyethylene) <^1#^ ^l^}- 

<i09> ^7]a^ ^-71 ^dt-g-fHr 4^- S2= ^ #efl^»m# *H2:*Rr3l # 
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5>^r US ol^^l ^25}^ ^S, cfliM #efloj] A>-g-^^ Tj-^, E]E} 

1?, 3^ ^# ^ ^ ^ ^Efl ofl» 7j-^>(|i^) ( ^EHf 

^ £&^r £^-*H i^?H 3-^1^ (wire) ^Bfl, ^S^i (braided wire) ^nfl S^r ^ 
°H ^(spiral) ^ ^Efl ^3 fit £ff ^ Xicf. 

^<f|>H3r #7) #4^}# 4^711 i7flcH ^(braided) ^Bfl a, ^S^(liffitt) 
<ii2> tr^, #7l i-sH^li h}-^-^. i3x|-o]ol^^ ^a.^Ai^. 7 ]^o.s. tiv^r^ ^ 

ojsqoi ^517^, cf^7fl^ T&db^-B-, PEEK, PEEKEK, UHMWPE 

<113> ^JELS ^ofl 14=. ^ ^ e flolE^ 7 0 V^^. ^.X\6]) $\ 

S€ ^-^>(^)S £f°H ^3 ^S^j ^Efl^ ^2: SE^ 

*$n*\ ^25 ?^! ^ ZLEiuh ZL #71 ^A>o^ ^ ^ 
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<114> ^ofl IH ^ S^HS^ ^M^M ^ «o V ^^r 

<H5> Tj-^^j tr]-^, ^ Jl^^l^ JL^^flofl ^1^5)^ 3.= ^ir, 7J- 

^tfl^l^ ^ 7flll ^^A]7J - O}^ -0.^*> ^ 

7-^2) 91^^ -8-71 nfl*M?l *r Sft-fi.^. ^7> 

^7l ^^o] ^ol^ofl tfl*>o} ^ Z|-£.# £5.^ $\°]9X 

^ ^*}<*| He)^(pre-bending) ^p-^ ^ 5^. 

<ii6> ^7]Hi ^sI^HM ^> ^^(lordosis)¥ 

■frx)n^7) &±3.*\ , <U^^-SL ^^91 -S-^Hr X'7> lEflS Sjoj 

^^^n>o] ^7] -frA)-^ ^HflS. S£2] ^^>>1^ ^ Jl 

^#*H 3-§-*Rr 

<117> <#7] ^Jf^r ^ Jl^^Hl ^^}7ll ^^€^1^1^ ^ 

•<H tt l^r ^^flS. °1^-<H^ SHE. ^SMth «}^*>7fl^ 7ls>«)-^ ^<Wt£ 

SL3- ^Efl, afl» 1-^ 3^*fl*8, ^-§-<§, ^71^-^, -g- 5+<>H ^ ( 
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SE^ PEEK, PEEKEK, M^t, UHMWPE -g-^SH &*=h 

.-vfl^-ofl ' a ..^SMOIU ^^fr ^*>7lM- 4^7fl2l ^A>, 

EE^ PEEK, PEEKEK, UHMWPE #^}<*l &i=K 

£&th ^<H] SE^r l-efl°lB^ *i^*V ^ #7l 
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» ^£.3. 2$-^°\} ^ Jl^^l^ JL^TflSJ- ^^I^tt 3.JE. SEfe 
SH Sfe l-e)HH» ^*Hr S-^* 3&&, £E^r H 

<123> £ ^Ofl ^^^M" ^^lS^l^l^ ^ -H^^l* ^^Mfl 

£U, ^7>^^S. q« ^ll7l*>7l ^tb 3HB]u1 ^/S^ c] ^ 

^-g-^l 7>^>^^, 5-1-711^ iEfl^i, ^ ^ -4 A>-8-*Hr 3 

<124> <^7H, ZL ^ a^oj 3^ =6J| -g-ol^Tfl #<$S%6] 

<125> 3<?l#*l^r ^^0.5. ^oZK^l ^-§-€ 4\ Sl-^. «>^^>7fl 
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<126> ^>7l ^7l^# Al^tflS ^ 

1 1 ^ ^ ^"71 A] 1 & ^2:*H ^5)^ ^ 7fl^ AlHS ol^o^^ 

<127> *V^, ^ ^<H1 4€- ^1 1 ^S^l^ ^7l^S] ^Olol 7>^^>£ 

o]=Lc>]^] %o)^ ^o]€- A>^-ol 7>^M^ ) W>^- 

<128> SEtb , ^"71 »1 1 ^ -T-^^l^ ^Wtt *fl 2 # ^"2:^4 

1- ^*fl ^3]o} SEfe ^A|^ ^« ^ 

<129> *H 2 ^ ^-7] ^1 1 ^ 72:^ l^-^l 

<i3o> ^f>], ^7} *fl 2 ^ 72,^1^ ^5:^ ^ 7fl^ ^71 *ll 1 ^ 
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*}7] ^Sfl ^7} ^ ^"71 *ll 1 ^ ^2:^1^ l^-^l ^ 

^* «>^*m. 

^ *^°] ^WlSH, #7} ^£ ^ igjr^ AlBS. ^1 2 

^7l^, ^1-71 #7} ^ ^ ^S^- AlH<^l €31^ «^ 

al^(rivet) SE^ 7}°}^ ^ (Guide pin)# *}-%-lk ^ &tf. 
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# a]h # ^>^7> *83)sL ^ flt*. ol^ Al^^ofl 

1# ^2^1 2 ^ ^2^ ^t^r^SH 

*13tt H>, #71 £1H^£r 4^ ^1 1 ^ ^2*fl ^ ^11 2 ^ ^2^1» 

wV^^>7fl^ e|^(rivet) 7>o]^ ^(Guide pin)-§: 4 1 5U4. 

^1^- ^ ^^r#£: ^ 1 ^ ^2^ ^ 1 ^tH 1 Hi^r ^2^1 «4 
2 ^ ^2*lH *fl 2 ^3. ^^l^^l 3 ^"71 <|}*l£H ^3 

^^IW. a*}-, 1 ^ ^S*1H1 ^til^ ^1 1 ^tH 1 ^ 2 ^ ^2:^ ^ 

^^ofl 4^- * 5fl °] HI O] -g- *V 3 ^ JL^#*1^ A}X| £ , £ 4^ ^ ^ ofl 4 
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A} A] 51, je. 7^- JEt^fe S=» M-B|-tfl^ A>AliE, £ 8 

^ -g. t^i *m if-^m se ^Efli- q-Bi-ifl^ A>A] £( £ 

10^r ^°fl <4-E i^Rr 3J=£| 3E 4€- 'M* M-^ifl^ A>a]51, 

51 ^ofl 4€- ^l-g-tt S51 SE^r ^^^» M-H}^^ 
£ 12*r ^°\) ^a}* ol-g-tb S= EE^r ^^^-» M-Bf^^ ^ 

Aj51, £ 13£- ^o\] v^s. o]-g-*V S j= SE^r M-Bj-ifl^ ^ 

^51, £ 14fe £ ^ofl i4€- $M<H# °l-g-^ «-3HH«- M-^vfl^ A>Al5L , £ 

15^ ^ofl o]-g-*V ie)lo)E t M-e}!^^ ^51, £ 16^ ^ ^ 

^ofl #511 M-Bfifl^ ^51, 51 17£- t^ofl nHE- 

't^lE^: 4^ MMMSr- a>a1£; £ 19^ ^r^T S^^m^l be 

A>-g-<y=Hfll- ^iflfe 51, 51 2l£r ^°11 ^efl^ 5.51* °l-§-«- 

JL^^f^ a}-§-<£e))^- M-B^-vfl^ 51, 51 22^r ^^1 *HE- #3MH-I- o) 
^ Jl^^^Sl a}-^^ q-B^xfl^ 51, 51 23£- 4=. ^ = # ^ 

^ Jl^^l* 3^1] Jl^Al?J u^ifl^ ^51, 51 24fe t^ofl 

^ *1 *>*1 51 , 51 25^ ¥ ^ ^1 4€- ^ *1 S>^fl 't 1 ^ 51 , 51 26^- 

l^^l ^ Ml-^ ^151, 51 27^r ^- ^^^1 14^. qs-o^ cf^ ^tfll- uftj- 
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iflfeAMlE, £ 28^ -g- ^Xl 4€- 44 3E, £ 29^r 1^X1 i4 

€- BlSel^^ a]- a] £ , £ 30^ ^o\] icj-s <*o} A>A]i ( 5. 31^- ig^oil 

4^ ^#*14 *Hf-7> ^ £ 44.4^ A>Al£, J= 32^ ^ 

Xl 4€- 4^7} 4^ ^ 4^- <*3|* 44^ 4451, £ 33^ 

-g- 1^X1 4^- 3^*1^ 4^7]- ^ ^ £E 4^ °<N]« 44^ 4^1 

£, s. 34^ ^gxi 4^ ^ 3H)-€ a 4€- °431«- 4 

H^tflir 4^E, S 35^r ^ 4^ ^^^1^ ^ ^ £ 4 

^ °43l« 44^ 4451, JE 36^- ^X] 4€- XI 1 ^ ^Xl* 44^ 

A>A13£, £ 37^: ^Xl 4€r Xl 1 # ^31X14 4^ ^Efl« 44^ A}X\ S_ , 

£ 38^ 1^X1 4^ ^1 1 & ^SX14 SE 4^ 0 44"I- 444^r 44 5L , £ 39 
^ #^X1 4^E Xl 1 ^ JE 4^ 44^ 4451, 5L 40£- 

4€r xl 2 ^ ^X14 °44« 44^tt ^51, £ 41^: ^- ^Xl 

4-B xl 2 ^- ^sx}^ 4^ ^tfll- 44^fl^ 5- 42^ ^- *N oil 

4 ^- Xl 2 ^ ^-sxi4 4^- P <M» 44^ #^51, 5i 43^: ^Xl 

4^- XI 2 ^ ^^Rr XI l'€5L^ 4H ^ XI 2 4h« 4441 

^ ^l7fl£, £ 44^r 4€- XI 2 ^ ^SX1# ^ 4-^r Xl 1 €^ 4H 

^ XI 2 uf^ ^Efl* 444^ ^7fl£, £ 45^ ^- ^Xl 4^ Xl 

2 ^ ^sxm ^^fe Xl 1 31Jl^ 4B ^ Xl 2 ^JL^- 4€- ^Efl* 4 

4^ ^i^fl^ , £ 46^ £r t^l 4€ ^^I^m ^IXHl 
47l °<J^fl* 44^ £ 47^ ^^Xl 4^ ^^1^11- ^1X1X1 ^ 
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<139> £ 1 47*11 £^1^ ^ JL^^ll- 

og^H -2^*1 7M 3tb 3^ ^r^l ^ ^# H o^# ^SLS. *}JL 

#*1» €*Kr fl*H #<SH^ ^ S^tt ^r## -g-°l*Wl *>7l 

JL^S\±r Jl^^lS ^ «>, ^"^^ ^-^>1*> # 

7i -s^^i, 3*ixai#*i, ^oi^i^ ^ ^ 

<140> £ 1 ifl^l £ 23*11 v}Q\- Qo] y ^6\] rrj-^- ^ JL^#*1^ 3.7]) 

■-; ■ /^^Ml Jl^^fe ^ofe' 7fl 'ol W ^¥^fl(2)^ ^Hje 

t+ SH(4) SEfe : #-^|<>lk(6)S. °l^ol^ 9X^. 

<141> °H, Jl^^-7fl(2)l- tb A}-g-^- ^-fs ^<H1 4^ 

^^l* ^*>^, #71 ^ ^ aL^JjM]^) ^ <$°]s. -H^^fl# 1 

JL^^4(2')S. *}JL, v\.m. *>i4l- 2 i^^-^(2")S ^ nfl, #7l 1 
^(2')^ 2 J7^^-Afl(2")^ H^l «5lol ^"71 1 JL^Tfl^') ^ 2 
^ : f-^(2")7> -g-ol^>7fl -g^o];*] S}i=. ^^.(4) #eflolE( 6)s . ^ 
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-g-^Ht ^3HH A>-g.£)ji ji^^]^ 

^fl(2)^ ^^r A>-g-^H£ #t}. 

(12)°1 SUz, ^-71 M-^(12)^ f^^s *r s.<#<y 

^^3]^ T,>^-^ ^Bfl^ A>HS(10) ^ #7l a>h 

^(10)^1 ^EHl ^71 ^.H.(4) SE^ #3HB(6)7> ^ll^S] 

"°H, A <M 31 ^(14)^ jl^^Hl A}-g-5^ S£(4) ^ #5flolH 

(6)^1 4^ ^ 4.^11 1"^ 5_^L(4)l- ol-g-S'H ^ofl 

-H^^^(2)§ ^4 y 2^1(2)2] «^-(14)^ S^(4)7> 

^ ^ tf^(16)°l *S^s]<H ; $Xjl, #7) ^^(16)^1 S.^. 
(4)1- 51^f>}7} ^-7) <#^(16)^ xfl^^^l M-^>#(20)# ^^Al^lJl, # 

71 M-A}^(20)ofl cfl-§-5]^ M-A>A>o] ^^ofl ^^^^(22)-g; ^7] ^A}^ 

(20)ofl ^^S><^ #7l tb^(16)<H| S^(4)» ^5^, ^ 

JM| 4^ ^71 3J=(4)7> <?>^(16)^ ^ofl Ji^^(24)# 
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<146> €^HH(6)# °l-g-*H ^ofl 3^ Jl^^l* 

3-9- , #71 ji^«-^(2)^ 31^(14)^7 f-3HH(6)« W§>£^- «^f- 
(34)^1 #<$S)o] o>aV^ - oj^s. sq^ofl q-A>A>ol t§^S)<H flfe- ^-f-tg Sfl^ 

^(28)4 ^-71 ^^(28)4] #3HH(6)^ ^^^(34)ol ^ *\M^& 

(28)^1 #7] 1-511 o]H(6)« «^#(28H #5Lf>}7\] 5L^*)7]7} H 

A>a>o1 tg^3 uiJL(32) £ #7l ^|^i^(28)4 #3HH(6) ^/SEfe #7] #31 o] 
S(6)4 MS(32) A>oH 4^(30)3. 
<i47> ^°\] oj-^. S=(4) S^r #3HH(6)^r #7l ZL^^fl(2)» *>M-^ 

£.3. *H #7] SJ=(4) ^ #eflo]H(6)^ ^ol«j-^ofl tfi*H <£S* ^o) ^1-71 *V 

-f-^(2)^ *lJL<*l| 4^ ¥ 7fl ol^-O.S Cf^ 7 fl ^ti]^ ^ Sftj?L. 

^-71 tK* 7 jj Jl^^-7ll(2)7> 3.JE=(4) 3^ #^ol"H(6)^. 

<i48> £^r, > ^ofl "^' ; SH(4).- #3l«lB(6)^r ^^(8) ^ #7l ^ 

^(8)« f^a^ a^^H§H 3^ ji^^l^ -H^^-^M ^^sl^r 

2 ^BflS. ^ flO.^, Tj-fofl ^ ^^^-(8)4 JL^7fl(2) 

S.^ -*7l 3^, 4*^ 2^r ZL.' ^ 

<149> 4^- 5-^(4) ^ #EflolB(6)^ 3°l£ >. 7fl JL^^ 

(2)# ^^Hf =L ^Eflofl ^JL ^t^tf. 
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Bfl ^sH^ ^(40) ^Efl^ ^ fAi ^€ ^ ^cf. 

7J o-ofl 4^, Jl^^l^ ji^«-^(2)ofl S=(4) H^Ef 

tet, ^ ^fllS ^ fl<^^ ^ 5tl ^ ^<£*> 

7^ S^r 5fe ^^(8) 0^(44) ^- 3ly 5^*1(42) EE 

•<^>H / 4>1 . £S(4)% 71^-^5. £^(8)^ #7} ££^(8)2) 2*;-r^ ; 
oil JL^4(2)4 *fl4€ ^ ^€ 5-^(4) Jf i^Rr 

^33*1^, ^ E7 U 9^ (BH ^^^-(8) ^ 

^71 JL^7.fl(2)Sf ^ *8-S€ S=(4) e^^-S ti>^H 

<3^*l^-ilJL*| 3^, 4^ 3Efe =L ^^JL ^ °l^tt 

^7HA Si ^ 4^. ^=(4)^r JE 8 ^ £ 10<H1 2*1 € ^1, H 
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b] MH^Cpre-bending) ^€ ^ Sl^^l, A o v 7) = 3 ^S^l Si=(4)^r 

ZL f^l ^^(8)7> ^"71 ^^^-(8)^ ^EH ^K^l 

He)^ ^S^l SJE.(4)^r z^^- Jl^^l W^l ^^nV^g- 
71 ^J^^i, ^tiV^^-S. ^^^1 SL^±= 'C'*\ ^Bfls. s]o1 ^ ^^^^ 

o] ^7} SL^Q -ft-A}^ ^BflS. S=(4)^ ^^^^ ^ Jl^^x] 

^-.^0)1 ^eflo]H(6)^ Jl^^-^(2)^ *H€^#(28H ^ Si 

5^ ^ U^HI ^71 ^m^(28)ol ^ 9X$= ^^^(34)ol a^s. 7fl 

#3HB(6) ^* ^2^1(42) ^Bfl^. A>-§-^7mrl-^, 

W 4 ''stife *M sMr 4s#;5># ^^(8)«- 4 

wl^-m ^cflS =r 

5E^, ^-71 1-3HB(6)« T^Kr ^im^(34)^ ^^1 t^Bl- cj^i $J-JE 
^ ^€ ^ SHr^l, o)^ ^-fo]]^ #eflolH(6)^ Jl^Al7l7l #3HB 
(6)^1 ^1^^(34)* #^}^ «^#(28H ^^fe ^H(32)7> #7l ^ 
A 3Q «#(36H1 <£^i <r 212.^ #71 ^1^^(36) vfl«-j=L viH(32)7> ^S|^ 
9X^ MS °Hfl#(36)<>l ^Hl^l^, #71 MB ^#(36)^ ^1^(32)31 

o^^ol o>2j-^ ^ o^jl #sllolB(6)5l ^ «o v ^°.sL St tH3 
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5- t 1 ^^^!^, €-S-ofl ^ £ 14 ^ £ 17^1 (BH w>sq- £o] f <g^(8) 

£ ^71 Jl^^fl(2)^- «^ ^ SU-E^f- ^£ ^11^^(38)* Ir^i^L 

^ 3-g-^i, 4-g-^ S£^ =l o}^°\ ^ °lel 

* 3^ ^71 ^^«-(8)ofl ^^l^ *fl«P(38)°l ^ 52^*13 Jl 

^1, ^ofl ££(4), 3.1= (4)3 <3^(8) £ 

H(6)S] ^^^-(8)^ ^2fl^ 7j-^oi e A>-g-*>fe ^Jofl -B-^tb *M 

€^^7fl Jl^Al^ ^ $5^ ^^jt o^Cf. / 

^1, £ i£J=(4), SJEL(4) £ f 5flo}H(6)^ ^^(8)^ i^fl 

^£ WW D v>, «>^*>7fl^ ^Bflo]^ El^, ^ ^ 

^ *fllHl ^^-n-, PEEK, PEEKEK, UHMWPE i^-A]^ A>-g-^ ^ 
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&4. 

^o\) 4-^ 3.i=(4), S.H.(4) * ^eflo]B(6)^ <S^-^(8)fe *M 
4 ^47)1 444^r ^-t- ^ ^SS. A>-g-^rf^- o^id)^ ^s, ^m^l ^Eflofl 

4~M*r 44^, 44^ ^ ^4 ^-§- ^4 ^ « ofl^. #1^, 

4(flMM6&), 44^4(M) S^r 44t3" t^>(^) ^4 ^r43. 4-g-«H # 7 1 
4z|o] A>(^)# ^ ^W<^ M 4 0 1° : l(44), ^^(42) ^BflS. A>-g-S] 

4^ -^44. 

<^7H, #^A)-, E]4^A> S^r E^E^T ^A> ?§-°\ ^A>^ =-4^ ^4 
^ ^BflS A}-^ 3^5-4, #4 ^4 -fj-A)-^ ^-g- tj-^ 7 fl ^ £ M^ofl 4^ 

5.^(4), 5.^(4) ^ #3HB(6)4 ^^(8)5. A}-g-ig- ^ oi4. 

ojnfl, ^7l.lH(4), 3.11(4) ^ ^sflolH(6)^ ^^^-(8)« ^^Kr 

4(^)4 ^^fr 7<HH ^5^144 i7fl^m 44 7fl^» l^rtl, 44 7 fl - 

7> ^7>a-^ #tFM'i& ^^4^ ' 4 i« 444^ ^ #^44 
^4. ^ii3/*lJLifl^ 44 #4 #€4, 44t=t4 44^ 

^4 1-4 ^4 7fl^« 2:^44 444^ s^tb4. 

s=*. 4^- s=(4), 5.^(4) ^ #3HB(6)4 <£^(8)ir i4 

ojo^ 4^(40) ^-^r S.^ ^ 9X^n, #4 i4°14H 44(40)£r H 

a 4^- ^4°14li 44(38)* #^444 4^7114 fBi^-fi-(46) 2^ ^4 ^ 

-fi: 4-°J4^ -T^l" ^ &4. 

444, ^-71 ^401^^ 4^(40)4 se 4€- ^4°l°i^ 44(38)°1 -$HJ^ 
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<^ PEEK, PEEKEK, ^E]^ SEfe UHMWPE* ^h-§-* ^ 

<i66> °KHH -M-g- ^-o| f ^-rgofl 4= 3JE=(4), 5.^(4) g €eflo}E 

(6)3 <g^Y(8)^ ^ ^AHl $\o]x]±r ^fll£ ^ 

<167> tb^, £ ^<H| 3=.(4) 5E^r #2flolB(6)^ £^(8) ^ ^> 

<168> SE^h ^T^^l ^ ^ 32.^^1^- if 7fl ol^-o) ^(2)2f 

^ ^Sfrfe- Jl^^m ^ Ji^-*jM](2)3 31^(14) Al^ofl 4 

(2)» 5L£L(4) #eflolH(6)l- ^ 4^ ^ JI^^l* 
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X| £ 30°)1 £^1^ Qo] 7^A}^ol &%<$*\ ^^]^>vfl^(50), q*(60, 62) 

^ ^ ^€^(66)<L3. ^€ *r Sl^, f7f^£ S 5lH5l«1(70) ^/5E^ <M 
(76)^ 3 ^ 

^ 7Ht:-l(52)^ #71 7M^(52)ofl #<^SH ^fe ^3 

(54)6.3. SL°^, ^ ^"71 7Hd(52)^ ^ sq^o. 

S 7Hc)(52)* -g-ol^Tfl A}-§-^ ^ 7Mc| £^1(58)* C) ^}X\^_ ±^ 

^-7] ^4*1(54)^ ^2) # *§#£ ^ 7><>1 3(52)3 ^ 

Tfl ^i- "'V-#&4 :: '--¥&^- -^°i(56)-i- 3 ¥*i# ^ ? ; - 

£ t^l 4f 3^(60 , 62)£r #71 7>o1d1(52) *-4*V^ ■ *| 

# < 33<H jl^'Sr 3-2-3*1, #71 7H 3(52)3 ^ 

#7l ^ iflJjS-3 ^iLt} *]^# ^ 5H , ^ «^ 

^ 2^3 -cfl -g-ol^Tfl #013^^ JL^ ^ olJE^- ffi^*V x,}^ 

33<H ^3. 

fHS, AM q €-(60, 62)^8- ffl^f*> 2.°^S ^e)^ «J^efl tfl^s)^ 3=§^ 
3 S-<$c$ n^eh ^ £Ur3l, #71 Si^tb S-^SLsL .3-^3 € ^^<H1 W3 
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E}-^ #^-o] nlol^ ^CLS ^5)^ ^ ^Bflo^ i^tf 030^ £ ^°\)*\ 
-cr 4 1 4 #(60 H el- 4^., ffi^^V E^IS 4^3 € ^oll tfl^S)if- 

44¥(64H ^-g- *)1 2 4#(62)44 #4. 

<i74> iJ^ofl 4^ ^ ^^(66)£- ^"71 4^(60, 62)* JL^a]71 

71 444 ^-71 7>44(52)4 ^§-6)1 u)l;(60 ( 62)ol ^-01^ ^ ^>7) 7>o] 3 (52)^1 
^^1 ^3^, ^"71 7}°}^(52)S. #<Q& ^ ^-43(18)3 I^Ml 4*8=4fe 

4^r* 3, 4344 ^71 7Hci(52H <g-<a^ 4#(60, 62)4 3^* 

^ofl #<Q.£\6] JI^5)3E^- 44 4^ ^3^, ^71 7>44(52)4 ^<*fl #<g€ ^ 
flS^ ^ 4^4 43^4 4^ ^* SHr 4 343. ^44, ~L <U 

^ ^&°\] ^ 3^r #4 43^" ^ $151^ ^ ¥4^(66)^1 4^iL4 

4^4 «ll^.(68)7> ^1^1€4. 

<i75> ; ^ t^i 4t ^(76)^: ^-4 iH*H .2^4 Ml-(60, 62)* 

44 ^44 ¥71 :^«(60; 62)4 S 6 !^^ til 44 ¥43- 44 
^71 ^#(60, 62)ol 3L^& *\^<t] 4^ JL^44 ±.$f$7\ £.4441 

*4 4 H ^g-4 3^ 4€-(60, 62)4 3^ £14 ^ 

^34 4#(60, 62)4 ^-71 1(76)4 f^<Hl #<^€ ^ ^44. 
<i?6> 444, ^7) 4#(60, 62)4 1(76)21 ^ A J-7l 4#(60, 

62)* 44 ¥43- 4^-*^* 44 ¥4 Ml- (60, 62)4 ji^e)^ oi fe 4^ 
ofl ^^>7fl £)^r 4, ¥.71 ^^Ml ^#51^ 1(76)4 1^ 44^* 
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*H ^#(60, 62)4 ^^ofl ^ ^A^ 3^ JL^§^1^ ZL^Jf7fl7> 

3fe 

€*Hr ^*H1 -31^ € Xl 2 M#(62)-t- Xl^^l %±3,*\ , ^ol^o.^ ^ 

€^ # ^RWl tfl^H ^ ^ f^fl^r A oM XI 2 Ml- 

(62)^1 i^AKKe^ofl ^-g-^Kr ^m(72)o] *§^S\o] Aj-7] Xl 2 M#(62)^ q-A} 
^(64H1 ^BE1H1(70)^ i4A>§( 7 2H ^ ^^M, 

B1SS1^(70)S] -g-oltb A>-g-^- #7l elBslw1(70)^ M-a>#(72)°1 ^a^ 

^<H1 #^ofl sIh^hI ^#°1(74)«- ^ 

Xl 1 ^ ^SXIUOO) ^ XI 2 ^ ^Xl(110)5. ^£]<X ^>rf. 

^■71 XI 1 # ^SXK 100)^7 Sl^-g- ^#71^7} Aj-o^JEJL 7] ^(120) ^ 

i£c*Of (150)1- #5.(130) ^ XI 2 & ^XT(llO)^ <a^^^l€ 

^ ^5L^- *Kr ^ 371S1 ^^^1 XI 1 ^^(240)7> H ^ofl ^Ul£H>j^ 

^7lA^ ( Aj-7] f^-S] -1-^.(130)1- i^Rr XI 1 ^ ^SXK 100)31 ifc . 
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^*^1 «HM*H, A oM ^(130)21 n^- 111 ^ ^#71 

^ ^5] 371 ^ ^o] ^ .ne^H io xfl^l 30mm^ ^^7> £l5L^- ^^Kr ?H 
ta^^Ka, ^o]^ 40 ofl*l 50mm^ 3lE^ -^«Hr ^Jo] w>^*|-^, ZL 

*fl^ i^ol&li, E]i=^ ^ ^ HL^r #sHlli3I, #2] =3.333, 
t^il^, ^el^sfwl^ ^5} ^lat^fe ^e^^tf. 

3E1&, #^ofl 4§ ^) 1 ^ ^231(100)51 ^^-(150)^1 ^#5} 31 1 

^^(240) SE^r ^231 «-(220)°l ^}^o] fl^) f #7l 31 1 # ^231 

(100)5} ^-3.(130)7}- ^ 5£j£-I=- 31 2 # ^^1(110)^ ^^l^M 5}^ 

°14. 

^ 6 <N|3>1, £ 37 tfl^l £ 39*11 31 1 ^^"231(10 

0)5} ^^(150)^ 31 2 ^ ^231(110)51 S^r ^-##Bfl» -fM^., 

^ o.^ ^ # ^ ^v 7l ^c+«-(i50)^l W<3>#sl<3 ##^(200) 
£E% #*K230) ^Efli- ^-Hl^ ^ Sitf. #71 ^-#^-(200) SEfe ^(230)» 
S">^ 31 1 ^231(100)51 ^4(150)^1^ ^1 2 ^2^11(110)51- «Sl°1 7 A 
WS.* 31 1 ^^(240) IE^r ^231 #^(220)^1 ^sl<3 

^71^, ^-71 ^231 ^(220)^ ^l^JLiiL ^5} ^f-^ 

^^g- olol^Dl, ^>7l ^-231 ^-(220H1 ^s}^ 31 2 # ^231(110)51 ^Ji 
^ AlH(l60, 170)5) 2 ^^(240)1- ^>a1^1 ^ # 7 1 ^^r& 
(140)^8: ^-S-^l^l 31 1 ^ ^231(100) ^ 31 2 & ^231(110)* <2 ^i§*l 

Sb^, ^31 ^ 31 2 ^ ^231(110)^ #7] 31 1 ^ ^-231(100)51 
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<i85> <$7] *\] 2 & ^231(110)^ ^ 7flsj ^ H( sheet)* tt ^AS «H tM33 

^ «>, ^^H^r ^"71 ^ 7fl^ A]B ^ o^o} 31 1 QSL-$ A] 

H(160)S. ojofl cfl-g-El^ 31 2 AlH(170)S §>7l^ tb^. 

<186> ^g, ^7} 31 2 ^ ^-231(110)-!- ^*Kr 31 1 %3L^ ^H(160) ^ A] 2 

A H( 170)^1 ^SlS.^ ^ 3L7}<$ ^j<£) *ll 2 ^^(250)71- 
#71 31 2 ^^(250)» 31 1 ^ ^231(100)^1 ^^-(150)^1 
31 1 ^^(240) Stt ^231 ^*(220H m*HK£-I=- 3.Q ^ ^7l 31 1 
(240) SE^r ^231 #^-(220) ^ 31 2 ^^(250)# ^-f^KE^- ^^#(140)^: 
31^0-H 31 1 ^ ^231(100)31 31 2^r ^231(110)* ^-g^m ^ ^ 

<187> ; . ^7} 4 2 # >2t^I(110)Sl • ^ol# ^ 7 }^ - o] ;5J ^.oj ^ JL^ 

*M 10 'ifl*l 40mm5l ^^7> sjE-Ij- ^*Kr 3W' "H^^, H 3)^£r #7l 31 
1 ^ ^2^)1 ( 100)^1- ^<atb ?fl|S ^8*Rr *}&z\f>}^. slz], ^ 2 ^ ^ 

231(110)31 *}*L t£t£o] ^S\o]o): ^7] ufl^-ofl ^ ^-^ -gjrAj- Al 

S(160, 170)^1 ^l7> 0.05 i-fl^l 0.1mm7l- SjE^ 

<i88> ^-^ ^BflS-A^ £ 32 ^ £4131 £^1€ «>^- ^°1 ^31 ^ 31 2 ^ 
^2^1(110)1- -of^fe- 31 1 7>1H(160) ^31 2 ^JL# ^1^(170)011^ s>«- 

^o] 31 2 ^ ^231(110)^1 H# 2^o-}jl, SHJ-^SI- 31^> 
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7} 3€ QS.^ #*(180)# ^ ^7} #3L^ #*U80)^ ^ 1 

# a]b(160) ^ *)1 2 *1B( 170)2} -f^f ^-f^H A QS-^ *1H(160, 
170) *K3:2] QS.m ^SLsL ^1^5]^ ^Hfls. ^wl^cf. 

(180)2} 4l#^^r Al^«.^oi] cfltV Ajo)^^- o^fl 40 60mmS. ^l*Kr ^ 

01 H>^^>tf. at!", 1 €JL# *1H(160H ^^1^ 4)3^ ^(i80)^r *\] 2 
QS.^ A]H(170)^ 3^ *>-f-ofl ^til^ 2 ^^(250)2}- ^ ^^^(190)^. 
3- <^^^^5l^ ^H-*fl 2 €JL# ^1B(170)^1 «(180)£- ^11 1 
Q3L^ AlH(160)^ ^ *}^} ^ 2 ^^(250)2}- ^^^(190)A 
S. ^^lsM %3L^ «-(180)2] ^1^21^0^ *f| i Qsl^ AlB(160) ^ *ll 

2 ^5:^ a] e (170)71- ^S.^ ^ 2 ^ ^2*11(110)21 ^ 

2^<5>7ll ^cf. olnfl, #7] ^-g-^^o.^.^ 2l^!(rivet) SE^r 7>o^ ^ 
(Guide pin)^- ^ ojrl-; 

<189> ^ ^tfls^i, £ 33 ^ £ 42<>ll tiVsq- . ^-o] s£ 7 ) 2 # ^2*U ; 

(110)« .^lfb^l .l. AlE (160 ) ni ^ 2 ^1B(170)^1^ 4 >: r- 

*11 ^ ^(210)^ ^al^-> ojcf. o]fe # 7 ). *fl l ^ ^231(110)21 
(150H1 *)1 1 A1BU60) ^^12 Al3(i70) 7 > ^zj- ^^lsqs^r 

^7121^-014. 

<190> -g- tg^ofl. itl-s. .^o]^l^. .^1 2 ^ ^2*11(110 )«- ^fl \ ^SL 

# ^1H(160) ^ *ll 2 ^1S(170) ^ ^ir. ^VH-21 ^7> _5L^tb ^ BflS. ^P- 
^€ ^ 5*1^. ^ll^^H ^ ^21 <$<Q& ^ ^1 2 ^ ^2 
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31(110)* *HH& *}°1f^2- ^ ^*1^§ ^-o] ^^ysm f> }7] ^<34. 

3$^SLS., ^7} A] 1 ^ ^231(160) 2 ^ ^231(170)^ 

(140)^1 S\ ffrd\ ^^-^4. ^-71 1^-^(140)-^ SE^fr 7}o]^ A}-§-^ 

«>^^: ^S^, #7} ^^(140)-^ £ 3231 ^l 31 1 

^ ^-231 (100)5} ^^-(150)31 ^-ti]^ *|| 1 ^^(240)^ A) 1 ^Jl^- *1H 
(100) ^ 31 2 ^IH(IIO)^ ^--f^f -#^31 31 2 ^^(250)7> 

^ 7fl^ ^ A>ol^. ^f-£)<3 C. S *| ;*)] 1 ^ ^Sfl 

(100) ^ 31 2 ^ ^23l(110)# ^II^IM. 

^ ^Bfl^i, 5. 33*11 ^^r3:(140)£ 31 1 ^ 

2:31(100)^1 ^-^(150)^1 31 1 ^^(240)^1- 31 1 ^Jl^ ^S(160) ^ 

31 2 # AlH(170)4 ^ ^ ^*(210)°1 A-]^ ^^|£l<3 tf?) ^ 

-^^(140)01 %¥3<3 ;3l^^s^ > 5W . 31 l # >231 

(100)51 ^#Jf( 150)31 31 2 4 ^231(110)t=7 -tf^j-S. -fj-g^ ^ SU'aL 31 1 

# ^-231(100)51 #S(18)^1 ^sH^HM- ^ns. -R-xl^ ^ ^tf. 

t}^ s.^ ^EflS*!, 5. 3431 w><2}- £o] ^-y] ^^^1(140)^ 31 1 

# ^231(100)51 ^-^(150)31 ^231 ^-(220)3- 1 

(160) ^ 31 2 31Jl^ *1H(170)31 ^til€ ^-f^ ^31 31 2 ^^(25 

0)7> MS. <£*1 Sl ^ ^-2:31 ^*(220) ^ 31 2 ^ : ?-(250) ^^^-(140) 

# 31^}<3 ^-^m *r. ^1, 31 1 ^ ^231(100)51 ^^-(150)31 ^ 
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(130H *}^-7> #eJ|S ^ $14. 

<195> ^ofl #7] ^11 2 S ^2:^1(110)^ ^ £ 31 

ifl^l S- 353] (AH tt}s>j- ^o], ^#^-3H ^ £ 31 

ifl^l 51 35^1 (BH w>5f ^-o] 2 & ^2:*ll(110)7} ^>s)7fl €4. 

<196> ^ofi 4^- ^<y^l^l =r^^l -*NH &<>H, £ 43 £ 44°(| 

€ ^1 2 ^ ^2^1(110)^ 5. 31 SE^ £ 32^ (AH 51*1^ 44 ^-o] , ^ i 

^1^(160) ^ *ll 2 ^JL^ V ^1B(170)7> 3E7fl^ ^n^}*} sjM = 

(tape) S^r *]M 4*}<^ ^Efl!- o.xl^v ^ 

<197> ^EflS-A], £ 45°fl 51^1 £ ^1 2 ^ ^2^1(110)^ £ 334 (AH 

£ «>a|- ^-o] ; i Qsl^t a]e(160) ^ »1 2 ^1B(170)* ^ *\) i 

€^8"' *1B(160) ^ 4 2 ^Jl>£ AlE( 17 o)<q ^(210) ol i# 

(100)4 ^#^-(150H ^4% *ll 1^^?- (240)1- 44 ^£4<H ^ i % 
(100)4 ^-(18) -ft-*]^ ^ ojcf. 

<19 8> 4^ s.^ <^Efl^ £ 34 gc- £ 35 o] ^il 2 ^ ^2^1(110)^ £ 34 
£ 354 (A)<=>11 5l4€ 44 ^o], ^ i AlH(160) ^ 2 ^s^- 

(170)1- M ^, *fll # ^2:^4 ^^f-(150H ^44^r «(220)-8r 
44 ^*44 ^7) 4] 1 ^ ^2:^1(100)4 ^5.(130) ^m^-^ 
T°r4* 4 $14. 

<i99> ^ofl 4€- 3<?]^-44 S^s} ^-Eflofl c^o^, £ 43 IExr £44 
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°)1 ^ 2 ^ ^S^(llO)^ £ 31 SE^r 5. 322] (BH 5*1 £ ^o) , ^ 

^2] *)1 l ^1S(160) ^ ^1] 2 ^Jl^> ^1B( 170)1- flfe 

H. iE^r w]^ ^-Jf ci-^o) 2)1 2 ^ ^-3:^1(110) 

31 S^r £ 322] (B))^ ^€ ^ 5^. 
^ °<N|S.*1, £ 422] 2)] 2 ^ ^2*11(110)^ £ 332} (B)°ll v}2\- 
^o), *\] 1 ^ ^2*11(100)21 ^-5.(130) #<3^ 2)1 1 AlH(160) ^ 

2)1 2 -QJl^ ^1B(170)» z^2l €M ^1B(160, 170)21 ^o)l ^-til^ ^ 
^(220)^- ^ *HM?1 ^-71 2)1 2^r ^2*H(110)7 r SHS^ 514=. ^ ^ 91^. 

^ 0 d=^^i, £ 43^1 2)1 2 ^ ^2*)1(100)^ £ 34^)1 w}2]- 
^1, *J) 1 ^ ^2*11(100)21 -f-S(130) tfl^-S aJ-^s} 2)1 1 ^J:^ A1HC160) ^ 
2)1 2 ^1 e (170)1- 2)] 1 ^ ^^1(100)21 ^^(150 HI ^2*11 # 

*(220)# #7) 2)1 2 ^ ^-2*11(110)71- § ^ 5^. 

^7H , £ ;#%o)i ^<y^i2i ^^Eflei- ^ i # ^^1.(100) 

^ *fl 2^ ^2*11(110)71- 2J afl ^1 3.7)3. 2lnl^ , ^> 

7l ^ ^ ^ ^^1 ^^1^121 2fl 2 ^ ^2*11 (110)7]- 

^7>*V ^-Efll- 21^1^. 

^ ^r^r-^H ^1L> ^ ^7l 2)1 2 ^"2*11 

(110)* ^VaI^I^ ^l^ag ^Sl^l ^"^-71 (tubular retractor expander) 

^2] ^-g- ^ ol-g-^ 5^1*1 ^ sat}. 
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<204> 5fe £ ^ -2.^^], ^lS^l^l ^ ^<?]^ 

<205> 3*8^ 3^^^ ^ 3flM§ 

<206> ^ «-7>«- Tl ^^HH « 0 >A>Ai ^1 ^ ol-g-^H ^ 

-fyfl^- ^^HH 1 3cm 3WRr tfl^" ^r#^« ^ 2 

3cm ^S. ^7flt!-4. 

<207> <17)*\, ^7} #*1tt 3^M1 #^3^ ^1^^(50) ^ qi"(60, 

62)^- ^-ol + 01^ ^tc)*V « 0 U]-Ai a>^H£ J-^^j^ H > 

^ ^* *\^r JLTS^-Q 3-^7%7\ ^€^r 5£^r 

<209> 'i ^, #7| ^*m^#(50)s] 7>olr-1(52)^ ^-^s]^ W^- 

^(54)* HBflifl^ ^Tlt!: ^ *fl 1 m-(60) ^1 2 ^f(62)|- ^7] 7}o]tf(52) 

<2io> H t^g-, #71 q-i-(60, 62)°1 ^-°g^ 7H ^(52)^ f^o.5L 

(66)# ^"^t!: ^ -a-71 ^ -f-^(66)^ silH.(68)l- ^ Hl^r * 0 >*1 W°-3. Ef^*> 
^ #7l ^1 1 M#(60) SE^- *fl 2 m-(62)o] ^^^ofl aJ-^eH *Vt}. 
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<2ii> n nf*. ^-7) JL*<m M*(60, 62)* ^ ^^(66) ^ ^*1<£ 

^#(50)* ^flTl^H jL3J€ ^#(60, 62)5. -2.^*1^ Jl^«.7l]7> 

<212> olnfl, ^-7] j7^^ q#(60, 62)£: ^-f-^ ^ Alo> 7 > 

<2i3> 3^5= ^7fl ^-(60, 62)* AA 3 

<214> ^7]*\, ^#(60, 62)£r ^- 7fl o]^* ^^ofl JL^X^o) 

fetfl, °l*r ^71 a^oll #<3sH .h^tt J1^7fl7} X*o]5L 

^ 7fl ^^}7] xjfl^-olcf. 

<215> ZL Cf*, -g- ^6\] ^ ^0]S. ^ 7fl o}^o] ^^^1^1(2)^ ^1 1 m- 

(60) Stt 2 M*(62)* 43*'**H €*Rr ^*H1 al^H 

7J ^ ^-71 ^ 7fl ^#(60, 62)* ar^f ^#71 (dilator) ^* # 

*M ^-71 ^#-^.» SH^mcK 

<2i6> n t}* ; a. Tgx$d\] 4a ^^^1(350) iU} *]-§-<>| ^ -B-£^l 

(Introducing retractor, 330)1- S*#7H1 ^§}<*| S^Vs} ^#^(310)5 

^, ^7} *£^1(330) xfl^S. ^Eflo} ^o]^l(350)# ^-^Al^ltq-. 

<217> 1}*, ^-71 ^<?]^1 (350)7]- ^^-^(320)o]l JE^rTfl 

^7} 0-^^1(330)1- ^7)^5L, *)] 2 & ^-2:^(100)^ ^ # 
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^* 3-#* ^(340) ^* °l-g-*M ^HM?! ^^MH(320H1 cfltt Al^>o(|7fl 
JL^S\o] oi^ Ml:(60, 62)* <?]*m ^ *1 

<2is> =l tj* f #7l 3<H£ ^ 7fl qs.(60, 62) o] ui^sM sU^r 3*H 

^ JL^^x)o\ jl^^-^(2)# ^ #^*t * #71 zj-zj-sl 31^^-^(2)1- 3.= 

(4) IE^r #3MJ=(6)3. 3^°fl ^ Jl^^lS ^^l*>7fl ^Cf. 

<219> ^7H, |li nJ-B}- #7l ^ Jl^^l* #7l M#(60,.62)ol -H^S]^ 

5U^ $1*H ^^^>7l ^ofl #71 zl-zl-51 q^(60, 62)oll <£(76)* #-°g^> 

T #71 m-(60, 62)* 4^ #71 <£(76)* ^ #-3}sL ^ 

^ #71 3^°fl JL^^ ^^-7fl(2)7> -g-ol§>7ll #<y^; ^ 91^ ■?#* 

niLi& ^ #7l u|#(60, 62)-gr *(7l*M ^ 31^#*1^ JL^JM (2)7> ^#(60, 
62) ol TflTl^ fl*H >ol*>7fl ^ $£51^ 

<220> #71 qi-(60, 62) ^ 7fl 2 q*(62)ol ^^ofl #<ysH 3 

#7i ^my^^n^n 2 q#(62>r #^^h 3i^m £i C 

-t- 31^#*13 31^^-^(2)71- #^€ ^ ^#* .*8^>J?1 *fl 2 (62)* 

^TleH ^ #Eflo]lA-i '^* 5fe ^ ji^#*1^ 31^^-711(2)1- #7l Til 2 q 

*(62)* 4^ #°^H 31^ ^71 ^ 31^#^5l 3L^^-7fl(2) 

4) ^°\] 3*l*Hr 4 2 qi:(62)^ i4a>a>(64)^ 5^5^(70) 3 i4*>#(72)* 

#71 Tii 2 m*(62)* TflTi^- ^ &ck 

<221> <^7H, #71 ^^1 ul^fe' 31^^-711(2)^ ^d^H ^ ZL 7fl^l- 

^ SUm, ^ 7fl °1#^ 31^^-7fl(2)« #^^rH 31^Al^o> ^ , 
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<222> Htb, 3^ 3^*^ 4^7fl^1 Jl^^-^(2)7> A>-g- 

€ #>i Ji^^(2m «*h=- $i*h ui^m ^ #7i ^ 

<223> l^ofl 4§ Jl^^l, ^^^-g- ^^ISAl^l ^ ^^1^1^ £1 

« ^^^^^ ^ ^ 3 

<224> HLtl", ^-71 3^*1^ ^ ^^Hr^ ^1, 3^^^ ^*Hr^ 
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€ ^ 5a^Hr ^l^im ^ &-§- 3Mt}. o]^HlAi 7l#tb ^^^Hl# 

o^s. ^cfl iiSlb Al^hfr ^Al7lJl 3^ .-JL^^H -H^7fl7> °> 
<227> ^-71 ^4^* 4*1X^*1* °l-g-*M 
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. 7}°]^ (52)^ <$7] 7Hc](52)^ f^ofl ^-ol£)^ nj- 
tt ^^l^AS. ^f-^ ¥^11 (54)£ it^f^ ^^1°J^^^(50) ( #7) 

fl*lSUfl^(50)3 W^(54)* ^71^ J£ #7l 7H (52 W 

¥ 7fl M»(60, 62), #7] 7Hd (52)ofl #<g^ q#(60, 62) -8: 

2} 7>olc](52)ofl #<a^ ^ -3^41 ^"71 q#(60, 62)<>1 M#(60, 62) 

# ^3*Hr ^ ^^(66)* 3^#-§- 

2] 

^-71 qi-(60, 62)ol #i=H q-A>X}:(64)ol £Ur 3* 

^"71 M-*KK64)<>1 5&^r M«(14)* ^}7l^>7l fl><^- ^01^6.3. 

& ^Bfl« #aL, ZL ^ f^H^r ^"71 ^1 2 Ml" (62)^ U)-A>A> 

(64H1 tfl-g-^m ^}#(72)°1 t§^^ slHel«1(70)» c) 5L^*Kr aj^^-g. 3 
*13LA1#*1. 
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4] 

«H qi-(60, 62)°l ^^^ofl ^ ^ ji^^l^ :n^-M7> -g-oi^^i 
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1] 
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[5L 3] 




2(2") 
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IS. 6] 




(A) (B) 

[5L 8] ' 
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IS 9] 



4 




(A) (B) 

IS 10] 




83-57 




1020030066109 



IS. 12] 

4,8 




IS. 13] 
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[£ 14] 
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[J£ 16] 




(B) 
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[£ 22] 
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IS- 311 

(A) (B) 
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34] 

(A) (B) 



130 120 130 120 
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[5L 37] 
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41] 



160 

J 180 
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15- 44] 
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